Key Points {#FPar1}
==========

This paper is the first to provide a systematic review of core attributes of the physical literacy construct, including the defining properties of physical literacy, the philosophical foundations and the theoretical associations of the construct.An implication for theory development and research is the need for transparency and tolerance with different approaches to physical literacy.Implications for applied practice include ensuring clarity of theoretical descriptions and phrases so that these can be translated clearly into a practical setting.

Introduction {#Sec1}
============

The concept of physical literacy has gained prominence in recent years, in many different countries \[[@CR1]--[@CR5]\], with scientific papers on the subject increasing from one in 1998 to 29 in 2014 \[[@CR6]\]. Educational organizations and researchers around the world have argued that physical literacy should be given the same educational value as literacy and numeracy \[[@CR1], [@CR7], [@CR8]\]. While there are many organizations, research groups and governments currently promoting physical literacy interventions around the world, the definitions adopted differ \[[@CR4]\]. This chaotic situation may undermine the meaningful measurement of physical literacy, interpretation of findings, and prevents any meaningful accrual/agglomeration of research findings \[[@CR6]\].

Many definitions of physical literacy refer to lifelong participation in physical activity \[[@CR9]--[@CR11]\]. According to the World Health Organization (WHO), physical activity is defined as "any bodily movement produced by skeletal muscles that requires energy expenditure" \[[@CR12]\]. The importance of distinguishing between physical literacy and physical activity is emphasized by Whitehead \[[@CR13]\], who offered the definition of physical literacy as "the motivation, confidence, physical competence, knowledge and understanding to value and take responsibility for engagement in physical activities for life" \[[@CR13]\]. Physical literacy has become a key focus of physical activity \[[@CR14]\] and, as such, physical literacy is arguably an antecedent of physical activity, while also being developed through physical activity. Physical activity has been consistently demonstrated to generate considerable health benefits, such as reducing the likelihood of cardiovascular disease, diabetes and cancer \[[@CR15]\]. Hence, the promotion of physical literacy has been identified as a key opportunity to generate significant health benefits \[[@CR16]\] in both children \[[@CR17]\] and adults \[[@CR18]\]. Furthermore, improving individuals' physical activity (and by association, physical literacy) may have the potential to reduce financial expenses to healthcare systems \[[@CR19]--[@CR21]\] and increase academic performance \[[@CR22]--[@CR24]\]. This situation makes it particularly important to clarify the meaning of physical literacy, ways of developing it and the likely consequences of promoting it.

A Debated Definition {#Sec2}
--------------------

Physical literacy has been referred to, in a metaphorical sense, as developing literacy within a physical setting, synonymous to reading and writing, and specific to the culture in which individuals live \[[@CR1]\]. Other definitions of physical literacy focus solely on developing physical competencies such as fundamental movement skills (FMS), motor development, running speed and 'exergames' \[[@CR18], [@CR25]--[@CR35]\]. Additionally, there exists a range of overlapping terms, such as movement literacy \[[@CR36]\], aesthetic literacy \[[@CR37]\], health literacy \[[@CR10]\] and games literacy \[[@CR38]\]. Not only are there different ways of defining and operationalizing physical literacy, there are also a range of competing constructs that may occupy very similar conceptual space. In this respect, the concept of physical literacy may be in danger of becoming diluted, redundant or meaningless.

In order for a coherent research tradition to develop, it is necessary to reach a level of clarity and transparency in relation to core constructs and, indeed, a level of consensus between researchers \[[@CR39]\]. When a study claims to have measured or promoted physical literacy, and supported or refuted the associated theoretical claims, it is important to know exactly what was measured and what claims were tested. A further reason that research paradigms can degenerate is when there is no clarity regarding the underlying philosophy, or assumptions regarding the nature of the phenomena being studied \[[@CR39]\]. Whitehead has proposed relatively detailed philosophical groundings for physical literacy, drawing from phenomenology, existentialism and monism \[[@CR40]\]. It is possible that some researchers consider these philosophies as idealistic and complex \[[@CR41]\]. However, if researchers are unable to articulate the hypothetical mechanisms explaining how concepts influence one another, then it is possible that no scientific theory is being tested by research, only relatively arbitrary/baseless and unscientific predictions. Hence, as well as understanding the defining properties of physical literacy and the underpinning philosophy, the final step in articulating a coherent 'paradigm' is to detail the theoretical associations and predictions offered by the theory. Such predictions could then be operationalized and tested, and these tests would be instructive as to whether the underpinning theory, assumptions and definitions are valid.

It is evident from the above discussion that there are a number of inconsistencies surrounding physical literacy; however, these contrasting arguments have not yet been evaluated systematically. To remedy this situation, the current paper adopted the systematic review methodology with a view to summarizing, appraising and communicating relevant research \[[@CR42]\]. Systematic reviews utilize explicit, rigorous and transparent methods in order to minimize bias and offer a complete, coherent overview of contemporary knowledge on a topic \[[@CR43]\].

Aims and Research Questions {#Sec3}
---------------------------

The purpose of this systematic review was to collate, analyze and evaluate the core attributes of the physical literacy construct, as reflected in contemporary research literature (up to March 2016). This paper will explore and critically discuss the following three research questions: What are the (a) defining attributes; (b) philosophical underpinnings; and (c) theoretical associations of physical literacy in peer reviewed, published papers that attempt to define the concept?

Methods {#Sec4}
=======

Search Strategy {#Sec5}
---------------

An electronic search strategy was employed using the following databases: (i) SPORTDiscus; (ii) MEDLINE (via PubMed); (iii) Scopus; (iv) ScienceDirect; and (v) Education Research Complete. No particular start date was adopted and the last search was conducted on 22 March 2016. These education, sport and health databases are suitable for the topic and increase the probability that all relevant studies have been located \[[@CR44], [@CR45]\]. The Boolean logic combinations search strategy was adopted within the electronic databases, including 'physical literacy', with physical education (PE), health literacy, movement literacy, fundamental movement skills, games literacy, gross motor skills, and kinesthetic literacy. Inverted commas were inserted around the term 'physical literacy' to ensure searches would find papers in relation to physical literacy as opposed to searches related to 'physical' and 'literacy'. 'English' and 'peer-reviewed' filter boxes were marked on all searches to ensure only these papers would appear in the results (see electronic supplementary material Appendix S1).

Eligibility Criteria {#Sec6}
--------------------

The criteria for inclusion in this systematic review were (i) papers with a peer reviewed, published status; and (ii) publications in the English language until the date last searched, i.e. 22 March 2016. To address the aims and research questions of the study, the following exclusion criteria were adopted: (i) papers not covering the definition, philosophy or associations of physical literacy; (ii) papers that used physical literacy in the title, keywords or abstract, but made no reference to physical literacy in the full body of text; (iii) book chapters, book reviews and book synopses; (iv) conference reports and readings; and (v) editorials and forewords. As a result of adopting the inclusion and exclusion criteria, only papers from 2000 onwards met the eligibility criteria.

The authors followed the preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines, an evidence-based checklist (see electronic supplementary material Appendix S2) for authors to use when reporting systematic reviews and meta-analyses \[[@CR46]\]. In accordance with the PRISMA procedures, all duplicate papers, i.e. the same paper from different search engines, were removed. After 145 duplicates were removed, non-duplicated papers were read thoroughly and were considered either suitable or unsuitable following the inclusion and exclusion criteria (records were kept of this process). To minimize the risk of bias in individual studies, the authors followed the following two steps. First, data were extracted and analyzed in an inductive manner only if they pertained to the definition, core philosophy, or conceptual association of physical literacy. Second, to reduce reviewer selection bias and thus increase the reliability of selection, two reviewers independently examined and selected the applicable papers for the review, and a mutual agreement was made between reviewers as to whether or not they met basic inclusion criteria \[[@CR47]\]. This process was documented and any discrepancies between reviewers were resolved by consensus and/or discussion with the third investigator. Records were kept of this process, with a 92 % agreement prior to discussion and 100 % post discussion. During the data analyzing process, the research team performed the following roles: the main analyst (LE), one coanalyst (AB), two consensus validators (KM and AJ) and one external critical colleague (RK). After this thorough process, and consistent with the exclusion criteria, a total of 50 papers were included in the review (see Fig. [1](#Fig1){ref-type="fig"}), including 36 different unique first authors.Fig. 1PRISMA flow diagram showing the process of study identification and selection \[[@CR46]\]. *PRISMA* preferred reporting items for systematic reviews and meta-analyses

Data Extraction and Synthesis {#Sec7}
-----------------------------

Thematic coding was used to identify distinct categories from the papers in the analysis. Thematic coding is a method of identifying common themes within passages of texts with a purpose of data retrieval \[[@CR48]\]. The coding process goes beyond only considering key words or phrases directly from the text, but concentrates on describing both implicit and explicit concepts within the data \[[@CR49]\]. For the purpose of this study, a two-step process was performed: first using basic coding techniques to identify the general themes (see electronic supplementary material Appendix S3), followed by thorough and interpretative coding, which highlighted more specific trends in the data \[[@CR50]\]. This coding procedure allowed replication and transparency of data synthesis \[[@CR51]\].

Qualitative synthesis using thematic analysis was conducted on the 50 applicable papers as the systematic review was concerned with meanings and semantics and not quantitative data. Thematic analysis is used frequently as a form of analysis in qualitative research and includes analytical examination and recording themes within data \[[@CR52]\]. It was essential that the analyst was familiar with the content of the data through repeating reading of each text \[[@CR53]\]. Next, initial codes were generated inductively under the headings of (a) properties of physical literacy; (b) philosophical underpinning; and (c) proposed associations. Once organized into three general themes, or 'higher-order themes' (see Table [1](#Tab1){ref-type="table"}), an in-depth coding process occurred to identify the core categories and subthemes related to the higher-order theme \[[@CR52]\]. The in-depth process included reading through every paper several times and highlighting key words and phrases in relation to the three higher-order themes, as outlined above. Finally, core categories and subthemes were reviewed and clearly defined before producing the final framework. The analysis summarized in Table [1](#Tab1){ref-type="table"} demonstrates the hierarchical structure that was deployed, building from raw codes to core categories, subthemes and higher-order themes. The tabulated information permits readers and authors to clearly identify the progression to a higher-order theme as well as the frequency of appearance of each core category.Table 1Physical literacy hierarchical structure, including core categories, subthemes and higher-order themesCore categories^a^SubthemesHigher-order themesConfidence (26)AffectiveProperties of physical literacyMotivation (23)Self-esteem (4)Knowledge and understanding of activities (16)CognitiveKnowledge and understanding of healthy and active lifestyles (13)Value and take responsibility for physical activity (2)Movement capacities (22)Physical capabilitiesMotor skill competence (18)Physical competence (12)Fundamental movement skills (8)Purposeful physical pursuits (6)Throughout the lifespan (19)Progression/developmental pathwayUnique journey (7)Long-Term Athlete Development model (5)Children (13)Target audienceAll can develop physical literacy (3)Importance for adults (3)Read/interact with environment (14)Holistic conceptMovement with poise and economy (5)Health literacy (3)Related constructsAesthetic literacy (1)Develop whole person (15)Ontological assumptionsPhilosophical underpinningEmbodied (16)Monism (16)Human disposition (8)Phenomenology (8)Epistemological assumptionsExistentialism (7)Meaningful experience (5)Pedagogical implicationsPragmatic reality (3)Not a pedagogical model (2)Physical activity (22)Behavioral characteristicsAssociations and relationshipsHealth behaviors (13)Engage, enthuse and enjoy (13)Psychological, social and attitudinalSupport from significant others (10)Cognitive/academic performance (4)Physical education (38)ContextualSport sector (8)^a^Numbers in parentheses represent the number of papers that referred to the core categories apparent, of a possible 50 papers

Results {#Sec8}
=======

Summary of Studies {#Sec9}
------------------

The number of papers that were identified, screened, and considered for eligibility are summarized in Fig. [1](#Fig1){ref-type="fig"} \[[@CR46]\]. Table [1](#Tab1){ref-type="table"} provides an overview of the core categories, subthemes and higher-order themes used for the analysis on the 50 papers for this systematic review.

Qualitative Synthesis {#Sec10}
---------------------

The analysis identified a total of 694 codes, which were organized into 37 core categories and 13 subthemes; these were then organized into higher-order themes representing the three aspects of our research question. The following section will review these three higher-order themes from the analysis; namely, properties of physical literacy, the philosophical underpinnings, and the theoretical associations of physical literacy from the perspectives of the papers being discussed. Each subtheme is defined and explained, and the core categories that constitute the subthemes are discussed.

### Properties of Physical Literacy {#Sec11}

For this higher-order theme, 22 core categories were evidenced under the following seven subthemes: affective, cognitive, physical capabilities, progression/developmental pathway, target audience, holistic concept and related constructs.

#### Affective {#Sec12}

The three core categories that were adopted under the 'affective' subtheme included confidence, motivation and self-esteem. The affective domain describes one's motivation and confidence in relation to physical activities \[[@CR16]\]. Individuals who are lacking in confidence, motivation and self-esteem are more likely to have lower incentive to participate in physical activity \[[@CR16]\]. As identified in Table [1](#Tab1){ref-type="table"}, the analysis reveals that the affective element was adopted in the papers more frequently than the cognitive and physical elements; confidence was adopted in 26 papers and motivation was adopted in 23 papers, compared with knowledge and understanding of activities (16 papers), knowledge and understanding of healthy and active lifestyles (13 papers) and physical competence (evident in only 12 papers). Four papers suggested that developing along one's physical literacy journey can impact on attitudinal factors, including encouraging self-esteem in a physical environment \[[@CR54]--[@CR57]\]. Consistent with the philosophical underpinnings of physical literacy, Whitehead proposes that an awareness of embodiment and interacting with the physical environment stimulates positive self-esteem and self-confidence \[[@CR13], [@CR54], [@CR58]\]. The reasoning is that individuals with high self-esteem are prone to engage fully with physical activities, whereas individuals with low self-esteem are likely to avoid unnecessary physical activities as a method of evading potential embarrassment or disappointment \[[@CR13]\].

#### Cognitive {#Sec13}

The cognitive properties of physical literacy centered on knowledge and understanding, and were evident in 29 papers. In general terms, the basis of what constitutes a literate individual in any domain is an acquired knowledge and understanding in a variety of settings \[[@CR3], [@CR59], [@CR60]\]. Three core categories were deployed in the cognitive subtheme; specifically, knowledge and understanding of activities, knowledge and understanding of healthy and active lifestyles and the 'value to take responsibility for physical activity'. A thorough knowledge and understanding of activities is characteristic of a literate sports person, particularly concerning the sports' rules, traditions, and values \[[@CR61]\], while knowledge and understanding of health and active lifestyle is a means to cognitively create a sound underpinning and awareness to value participating in a physically active lifestyle \[[@CR9], [@CR40], [@CR54]\]. Furthermore, a total of 38 of the 50 papers in the analysis referred to Whitehead's definition of physical literacy, which is inclusive of the phrase "value and take responsibility for maintaining purposeful physical pursuits/activities throughout the life-course" \[[@CR13]\], which was perceived vital to the cognitive domain.

#### Physical Capabilities {#Sec14}

Physical capabilities refers to the physical domain and was divided into five core categories; namely, movement capacities, motor skill competence, physical competence, FMS and purposeful physical pursuits.

Physical competence was coded in 12 papers and was defined as one's ability to move with competence in a wide variety of activities \[[@CR3], [@CR13], [@CR58], [@CR61]--[@CR69]\]. In principle, progressing an individual's physical competence involves developing general, refined and specific movement patterns \[[@CR64]\]. One's capability to apply movement capacities such as 'balance, coordination, dexterity and hand-eye coordination' is central for an individual to develop from general to refined and specific movement patterns \[[@CR64]\]. As such, movement capacities were evidenced within 44 % of papers in the analysis. Additionally, the importance of developing fine and gross motor skills competence to contribute to one's physical capacity was evidenced in 18 papers from the analysis \[[@CR3], [@CR10], [@CR14], [@CR21], [@CR57], [@CR58], [@CR61], [@CR66], [@CR70]--[@CR79]\]. FMS were described as a concept that comprises three physical skills, including locomotor, stability and manipulative skills \[[@CR72]\]. It was evident that several sport associations use physical literacy and FMS as synonyms, which may represent a departure from the definition of physical literacy advanced by Whitehead \[[@CR3], [@CR59], [@CR72], [@CR75], [@CR80], [@CR81]\]. Alternatively, the notion of participating in a range of purposeful physical pursuits literacy was deployed in six papers \[[@CR11], [@CR18], [@CR66], [@CR71], [@CR82], [@CR83]\]. According to Almond \[[@CR83]\], purposeful physical pursuits "represent a range of activities that can have great significance and value that affect people in a very pervasive manner". In order to challenge learners' physical potential and develop their movement patterns, a wide range of physical pursuits should be employed \[[@CR11], [@CR78], [@CR82]\] to include physical activity, rhythmic and sport experiences \[[@CR3], [@CR13], [@CR55]\]. It is evident that scholars define and interpret 'physical capabilities' in several ways. As such, robust empirical research to operationalize the construct is 'long overdue' \[[@CR14]\].

#### Progression/Developmental Pathway {#Sec15}

The following subtheme is concerned with the developmental pathway an individual will progress through in relation to their physical literacy. Three core categories were adopted; namely, throughout the lifespan, unique journey and the Long-Term Athlete Development (LTAD) model. According to seven papers, physical literacy was referred to as a unique journey that individuals experience throughout their lifespan \[[@CR9], [@CR41], [@CR62], [@CR66], [@CR67], [@CR76], [@CR84]\]. Although early experiences build the foundations for a lifelong commitment to participate in physical activity \[[@CR84]\], there is an emphasis on physical literacy being an important quality throughout the life course \[[@CR3], [@CR56], [@CR61], [@CR65], [@CR66], [@CR69], [@CR85]\]. This 'never-ending' lifelong journey is also referred to as a 'cradle to grave' concept, which is expected to encounter success and setbacks along the way \[[@CR9], [@CR40]\]. Every individual has the capacity to develop along their own physical literacy journey, as appropriate to their own capabilities, social and geographical context, and life experiences \[[@CR40], [@CR58], [@CR62]\]. Whitehead \[[@CR55]\] proposed that individual journeys pass through six different stages according to their age in relation to the development of physical literacy. These stages span (i) preschool; (ii) foundation/early and primary school; (iii) secondary-school years; (iv) early adulthood years; (v) adult years; and (vi) the final stage, older adult years. The LTAD model proposes different physical literacy stages during childhood, adolescence and young adulthood \[[@CR63]\], and starts with the active-start stage, which targets 0- to 6-year-olds, passes through a series of stages, and finishes with the train-to-win stage \[[@CR63]\].

#### Target Audience {#Sec16}

This subtheme is concerned with what the literature deems as the target population to develop physical literacy. Specifically, three core categories were deployed: children, adults, and the notion that all can develop physical literacy. Nineteen papers in the analysis referred to target audiences when discussing physical literacy, and referred to the notion that all individuals are able to develop their physical literacy, including children and adults. According to Taplin \[[@CR62]\], all individuals have the capacity to develop their own physical literacy, regardless of their age, ability, weight and height. Thirteen papers defined children and youth populations as a target audience for physical literacy \[[@CR3], [@CR9], [@CR60], [@CR63], [@CR65], [@CR69], [@CR70], [@CR79], [@CR81], [@CR85]--[@CR88]\]. While discussing children, education and PE were frequently associated with physical literacy, with a tendency to view PE as imperative to a child's education through moving to learn and learning to move \[[@CR70]\]. Three papers specifically highlighted the importance of developing physical literacy with the adult population \[[@CR18], [@CR76], [@CR77]\]. These papers propose that adults' physical literacy development can be explained by their previous experiences \[18, 76 77\]. Adults who continue to progress on their physical literacy tend to be those who have had positive and supportive experiences from significant others and school \[[@CR18]\]. On the other hand, the majority of adults who are inactive or occasionally participate in physical activity are those who are more likely to have had negative experiences of physical activity and PE from a young age \[[@CR18]\], and therefore tend to have more sporadic physical literacy journeys.

#### Holistic Concept {#Sec17}

The holistic subtheme refers to one's ability to interact with the environment and move with poise and economy. In four papers, developing along one's physical literacy journey was described as the capacity to communicate with the surrounding environment and society \[[@CR3], [@CR54], [@CR59], [@CR89]\]. In a physical sense, 14 papers highlighted that physical literacy is one's ability to read and interact with all aspects of the physical environment around them \[[@CR3], [@CR11], [@CR54], [@CR58], [@CR59], [@CR61], [@CR65], [@CR67], [@CR70], [@CR71], [@CR79], [@CR80], [@CR88], [@CR91]\]. Specifically, an individual progressing along their journey reads the environment "through a range of senses, appreciates, via experience, the relevant components of the display (e.g. shape size, weight, surface, speed, movement of others)" \[[@CR54]\]. The richer the interactions with the environment, the greater one will understand their human potential \[[@CR58]\]. Another core category of the holistic concept evident in five papers was moving with poise and economy \[[@CR13], [@CR54], [@CR67], [@CR80], [@CR89]\]. In line with human's holistic disposition, one quality of a physically literate individual is demonstrating movement with poise and economy in a range of challenging physical environments \[[@CR13], [@CR54], [@CR67], [@CR80], [@CR89]\]. As evidenced above, this holistic subsection predominantly employed Whitehead's perspective, with eight of a possible 21 papers in the holistic theme written by Whitehead.

#### Related Constructs {#Sec18}

The next subtheme evidenced was the related constructs of physical literacy. This subtheme describes constructs that were related to, but not synonymous with, physical literacy. Two core categories were evidenced: health literacy and aesthetic literacy. Four papers made reference to health literacy and aesthetic literacy. Health literacy goes beyond acknowledging and understanding factual health information, but uses the factual information to make an informed decision about one's health \[[@CR10], [@CR18], [@CR56]\]. Alternatively, the concept of aesthetic literacy represented a holistic form of movement that can be perceived via the senses \[[@CR37]\]. In this sense, aesthetic literacy resonates with the 'poise' aspect of physical literacy identified above and is based on very similar philosophical considerations \[[@CR37]\]. However, the discussion surrounding the aesthetic literacy concept focuses primarily on dance and dance education as opposed to all physical pursuits.

### Philosophical Underpinning for Physical Literacy {#Sec19}

Whitehead's paper \[[@CR90]\] on meaningful existence, embodiment and PE has been identified as the philosophical basis for the development of the physical literacy concept. Consequently, a main theme deployed from the papers was the philosophical roots of physical literacy---an interweaving of phenomenology, existentialism and monism. However, one-third of papers (33 %) in the synthesis did not declare or discuss any philosophical considerations. Under the philosophical underpinning higher-order theme, nine core categories were adopted under the following three subthemes: ontological assumptions, epistemological assumptions and pedagogical implications. The structure of the philosophical underpinnings higher-order theme is as follows: (i) ontological assumptions (what is physical literacy from an ontological perspective); (ii) epistemological assumptions (how can physical literacy be studied from an epistemological perspective); and (iii) pedagogical implications (how appropriate pedagogy can influence and help develop physical literacy).

#### Ontological Assumptions {#Sec20}

This category denotes the ontological assumptions in relation to the concept of physical literacy. One core category identified is the notion of developing the whole person. Fifteen papers referred to the whole person with reference to Whitehead's holistic approach to physical literacy, which views human beings as innately holistic \[[@CR9], [@CR37], [@CR56], [@CR58], [@CR62], [@CR65]--[@CR67], [@CR69]--[@CR71], [@CR80], [@CR84], [@CR85], [@CR89]\]. Three papers referred to holistic education as a means of developing the whole child---attempting to develop mental, physical and emotional attributes that may promote participation in physical pursuits throughout life \[[@CR9], [@CR70], [@CR79]\]. Another core category under ontological assumptions identified in sixteen papers was monism and "views a person as essentially an indivisible whole" \[[@CR40]\]. According to the papers, a monist philosophical view identifies individuals as an indivisible whole where both mind and body work in unison and are considered equally important \[[@CR40], [@CR58]\]. Conversely, a dualist approach views humans as two divisible parts---the mind and the body; often the mind is perceived dominant over bodily capabilities \[[@CR40], [@CR58], [@CR63], [@CR69], [@CR71], [@CR78], [@CR84]\].

#### Epistemological Assumptions {#Sec21}

This category refers to the epistemological assumptions in relation to the concept of physical literacy, including phenomenology and existentialism. Phenomenology has been described as the way in which an individual perceives the world from their unique point of view, whereas existentialism posits that individuals' unique perspective arises due to experiences of interacting with the world around us \[[@CR40], [@CR54], [@CR58]\]. Eight papers referred to phenomenology and seven papers referred to existentialism \[[@CR14], [@CR37], [@CR40], [@CR54], [@CR58], [@CR69], [@CR71], [@CR80]\]. Phenomenology and existentialism are deemed central to the philosophical foundations that formed the physical literacy concept. Specifically, these phenomenological and existential philosophical foundations of physical literacy are fundamental to the interactions between individuals and the environment \[[@CR75]\].

#### Pedagogical Implications {#Sec22}

The pedagogical implications subtheme contained ten papers and three core categories. Five papers regarded meaningful experiences as a valuable attribute in relation to pedagogical implications \[[@CR11], [@CR58], [@CR71], [@CR84], [@CR89]\]. The term 'meaningful experiences' encompasses motivating experiences that learners find rewarding and enjoyable, as well as influence their affective domain in developing self-confidence and self-worth \[[@CR11]\]. Three papers challenged the pragmatic realities of the philosophical underpinnings of physical literacy \[[@CR41], [@CR59], [@CR87]\], while two papers stated that physical literacy is not to be referred to as a pedagogical model \[[@CR13], [@CR61]\]. However, it was evident that the ten papers under this subtheme lacked detail on how to practically apply appropriate pedagogy.

### Associations and Relationship of Physical Literacy {#Sec23}

This theme referred to the proposed relationships and causal associations that are claimed for physical literacy, noting that very few of these relationships have been empirically tested to date, although such trials are currently underway. The associations of physical literacy were divided into three subthemes: (i) behavioral characteristics (two core categories); (ii) psychological, social and attitudinal factors (three core categories); and (iii) particular 'contexts' where physical literacy can be developed (two core categories).

#### Behavioral Characteristics {#Sec24}

This category captured the notion that physical literacy is purported to influence behaviors such as physical activity, health behaviors, sport participation, and an active lifestyle outside of competitive sport. In each case, there are arguments that physical literacy may support these desirable outcomes but also that these behaviors may themselves contribute to enhancing physical literacy. Physical activity was evident in 44 % of the papers and is described as central to the physical literacy concept \[[@CR72]\]. Development of the elements of physical literacy (motivation, confidence, physical competence, knowledge and understanding) can lead an individual to participate in physical activity, but, also, to progress one's physical literacy it is arguably necessary to participate in physical activity. Specifically, the main objective of all physical activity experiences is to ensure individuals develop along their physical literacy journey, and thus have the motivation, confidence, physical competence, knowledge and understanding to value physical activity \[[@CR11]\]. Furthermore, the value of physical activity is important in all stages of an individual's life, with proposed goals at each stage within ones journey \[[@CR76]\]; namely, developing motor competence and self-confidence within physical activity was encouraged in the early and primary years, and attention to understanding the importance of physical activity, health and wellbeing throughout the life course was encouraged in secondary schools \[[@CR13], [@CR76]\].

Physical literacy can be identified as the basis for the characteristics, attributes, behaviors, awareness, knowledge and understanding towards a healthy lifestyle \[[@CR59]\], as well as the foundation to elite sport \[[@CR86]\]. Implications that physical literacy improves health were evident in 13 papers. Specifically, six papers referred to obesity, cardiovascular disease and inactivity levels while discussing physical literacy, especially since these factors are more prevalent in recent trends and impact on the health of the nation \[[@CR21], [@CR65], [@CR70], [@CR78], [@CR86], [@CR87]\]. This negative trend has implications to a nation in various ways; from an increase in the number of individuals suffering from obesity-related diseases, to a broader financial burden on the healthcare system of the nation \[[@CR21], [@CR69], [@CR92]\]. A concurrent message running throughout the 13 papers was how valuing and participating in physical activity was a successful method to impact on health \[[@CR3], [@CR10], [@CR14], [@CR21], [@CR56], [@CR59], [@CR69], [@CR71], [@CR80], [@CR83], [@CR86], [@CR87], [@CR91]\]. Therefore, promoting physical literacy will ensure that individuals make healthy and active decisions throughout their life course \[[@CR3], [@CR10]\].

#### Psychological, Social and Attitudinal Factors {#Sec25}

This subtheme captured the notion that physical literacy is theoretically associated with psychological, social and attitudinal factors such as (a) engagement, enthusiasm and enjoyment during physical activity; (b) support from significant others, and (c) cognitive and academic performance (e.g. in school). In each case, there are arguments that physical literacy may support these desirable outcomes but also that these psychological and attitudinal factors may themselves enhance physical literacy. It was identified that social support from significant others may contribute significantly to the development of physical literacy but, equally, physical literacy may promote the forming of stronger relationships and social networks.

As highlighted in ten papers, significant others play a vital role in promoting learners' physical literacy \[[@CR9], [@CR56], [@CR57], [@CR60], [@CR62], [@CR65], [@CR76]--[@CR78], [@CR86]\]. Although PE is one means of promoting physical literacy in children and young people, PE teachers are not solely responsible for developing one's physical literacy \[[@CR40]\]. In fact, all significant others, namely "parents, carers, nursery nurses, coaches, peers, family members, leisure management personnel, employers, the medical profession and carers for the elderly" \[[@CR40]\], are responsible for impacting and shaping the viewpoints of individuals \[[@CR62]\]. Although all significant others have the power to impact positively on one's physical literacy journey through encouragement, negative comments from significant others can impact negatively on the development of learners' physical literacy journeys, particularly in children and young people \[[@CR72], [@CR91]\].

Four papers reflected the notion of cognitive and academic performance in terms of schooling \[[@CR61], [@CR65], [@CR69], [@CR87]\]. It was highlighted that PE in the school system has been regarded for decades as a curriculum subject that contains limited cognitive substance \[[@CR61]\]. However, the findings from the analysis suggest that there is growing connection between academic performance and physical fitness \[[@CR87]\]. This indicates that being physically active may impact positively on children's results in school as well as creating a foundation to developing healthy, lifelong habits and physical literacy \[[@CR87]\].

#### Contextual Factors {#Sec26}

This subtheme captured the notion of particular contexts where physical literacy can be progressed, including (a) PE; and (b) the sport sector. The 'PE' subtheme was the most popular core category, with 76 % of papers referring to this concept. A discussion around the relationship between physical literacy and PE was present in a number of papers. A consensus throughout the papers was that developing physical literacy is consistent with the intended outcomes of PE \[[@CR41], [@CR59], [@CR78], [@CR93]\]. Specifically, the holistic nature of physical literacy supports the present curricular aims surrounding the development of the whole child, and thus surpasses solely focusing on the physical development of learners \[[@CR3], [@CR9], [@CR54]\]. This holistic approach towards PE derives from Whitehead's philosophical underpinnings for the physical literacy concept \[[@CR61]\]. Although PE and sport are connected in many different ways, the goals of these two contextual factors of physical literacy often differ \[[@CR37]\]. Eight papers referred to the sport sector as a contextual factor for physical literacy \[[@CR10], [@CR14], [@CR56], [@CR63], [@CR75], [@CR79], [@CR81], [@CR86]\]. In sports policies and documents, physical literacy has been described and operationalized by sports organizations mainly in three different forms \[[@CR10]\]. The first of these is the discovery of talented athletes and raising sport participation levels \[[@CR75]\]; the second is progressing physical attributes such as agility, balance and coordination in an array of physical situations \[[@CR10]\]; and the third is for the dual purpose of developing elite athletes as well as encouraging healthy lifelong participation for all \[[@CR63], [@CR86]\].

Discussion {#Sec27}
==========

This systematic review has mapped the defining properties, underpinning philosophy and theoretical associations of physical literacy that are reflected in the existing published peer-reviewed literature. Seventy percent of the articles that referred to the term 'physical literacy' adopted a 'Whiteheadian' perspective. Accordingly, we recommend that researchers be explicit in their definition of physical literacy, the philosophy they adopt and the theoretical predictions they are testing for clarity and consistency. Under philosophy, papers that specified a clear philosophical standpoint focused on the 'Whiteheadian' combination of phenomenology, existentialism and monism. The following discussion considers whether this is the only philosophical approach to physical literacy, and the implications of adopting different philosophical assumptions. Regarding theoretical associations, several broad categories of associations are identified in the existing literature, although the directions of these relationships are rarely made clear in the papers sampled. The following discussion explores whether (a) this is an exhaustive and complete list of theoretical associations; and (b) how the predictions detailed in this analysis might be tested and evaluated appropriately.

Defining Properties {#Sec28}
-------------------

Overall, common themes from the data highlight that physical literacy is conceptualized as the interactive and simultaneous consideration of competence in physical skills, confidence, motivation towards physical pursuits, and the valuing of physical movement and/or interacting with the physical world (see, for example, Whitehead \[[@CR40]\] and Taplin \[[@CR62]\]). The concept is applicable across the lifespan, to individuals of all ability levels, and will be experienced differently by every person, resulting in an individual 'physical literacy journey'. Physical literacy differs from related constructs such as health literacy and aesthetic literacy. Within the analysis, there are tendencies towards two recognizable approaches, or traditions, to physical literacy: a 'Whiteheadian' approach \[[@CR13]\], and the 'LTAD' approach \[[@CR94]\], with the latter appearing to focus more on developing physical literacy through, and for, sport participation. Overall, reflecting the arguments of Whitehead (eight papers) and Almond (six papers), the analysis suggests that the Whiteheadian conceptualization of physical literacy covers a wider range of movement types/skills, and psychosocial attributes, as it extends beyond competitive sport participation as the main vehicle for 'purposeful physical movements'. On the other hand, in all of the papers discussing the LTAD paradigm, the LTAD focuses on developing the physical elements of physical literacy \[[@CR3], [@CR59], [@CR63], [@CR75], [@CR86]\]. As such, it might be argued that the LTAD model can be accommodated within the Whitehead model, but not vice versa. However, more recent LTAD literature suggests that the LTAD is not just unique to sport participation, but is also relevant to PE, recreation, and free-play environments \[[@CR94]\].

The analysis presented in this paper reflects a unique synthesis drawing from a wide range of sources, and also reflecting the consistency and prevalence of key themes in papers that directly relate to 'physical literacy'. Reflecting on the nature of the findings generated through the above approach, most of the papers that seek or achieve publication in peer-reviewed academic journals adopt a conceptualization based on the 'Whiteheadian' definition \[[@CR13]\]. While our analysis reflects aspects of different approaches to physical literacy, 70 % of the papers in this study (35 papers) adopted the conceptualization put forward by Whitehead \[[@CR13]\], of which eight papers were written by Whitehead herself. Our analysis highlights key differences between different standpoints; namely, inconsistencies between a holistic definition and a definition solely from the physical domain. A necessity to either resolve these differences or accept and embrace diverse approaches to promoting physical literacy is pertinent. For example, different cultures, governance structures, geographical locations and physical environments may necessitate different conceptualizations and pedagogies for physical literacy.

Philosophical Underpinnings {#Sec29}
---------------------------

Our analysis sought to identify the philosophical underpinnings of physical literacy in terms of (a) the aims and purpose of physical literacy; (b) the ontology and epistemology of physical literacy; and (c) the pedagogy of promoting and supporting physical literacy. This assumption proposes that one's experience and interpretation of the world is heavily dependent on one's ability to perceive physical cues, and respond meaningfully in the physical realm. These aims are aligned to the ontological and epistemological assumptions that arise from attempting to combine phenomenology, existentialism and monism. Such a combination of assumption sets is challenging for practitioners and researchers to access, operationalize and put into practice. Therefore, these assumptions require further articulation or better communication in order to connect with both researchers and practitioners working in this area. Once these aims and underlying assumptions are accepted, then the resulting pedagogy must focus on the whole person, the individualized learning, ipsative evaluation that focuses on individual progression, and contextualized real-world experiences (i.e. not simulated, abstract training, such as drills) \[[@CR16]\]. Notably, this was the only philosophy offered by the papers included in our analysis, with no alternative approaches to philosophical underpinnings available. It may become important to consider how physical literacy would be operationalized under different assumption sets, such as empiricism, post-positivism, and critical realism. For example, does physical literacy theory lend itself to objective testing of effectiveness?

Furthermore, in line with Whitehead's ipsative, individualized assessment \[[@CR16]\], one potential problem is the interpretation of standards and assessment within physical literacy. In addition, given the relative paucity of philosophical consideration in many scientific papers, does physical literacy lend itself to being studied and tested by those unfamiliar with philosophical assumptions? Failing that, can we expect each researcher or teacher/practitioner to engage with detailed ontology and philosophy prior to engaging with this concept? While philosophy may be quite an unpopular and impenetrable topic, resolving some of the above issues may genuinely energize both the scientific study and practical delivery of physical literacy.

Nonetheless, the philosophical underpinnings and the properties of physical literacy seem to be ill-aligned in research to date, specifically the predominant philosophy of monism, meaning that mind and body are one indivisible whole \[[@CR40]\]. However, the physical, psychological and behavioral properties in physical literacy are largely considered as separate entities, although clearly interlinking constructs. As such, the question of how to promote the relative importance of each factor is left unconsidered in the majority of physical literacy research to date.

Theoretical Associations and Relationships {#Sec30}
------------------------------------------

Our analysis sought to identify the concepts and constructs that are frequently linked to physical literacy, as understanding the proposed determinants and outcomes of physical literacy allows for the development and testing of specific hypotheses. Furthermore, if supported, these relationships would form the core justification for practitioners choosing to adopt a physical literacy approach, or to choose physical literacy over other existing approaches. Our findings suggest that physical literacy is proposed to be associated with a wide array of behavioral, psychological, social and physical variables, as well as linked to specific contexts in which physical literacy can be developed. It is unlikely that the list generated in our analysis is exhaustive, as elsewhere physical literacy has been linked to outcomes such as cardiovascular fitness, strength, motor skill, and obesity/overweight status \[[@CR17]\]. Hence, our analysis may simply reflect the most accepted and salient associations made with physical literacy. Additionally, however, it was extremely rare for papers to specify the direction of the relationship between physical literacy and its associated construct, and bidirectional causation was plausible in many cases. As such, there is an emerging need to both test which variables contribute to the development of physical literacy and test those that are enhanced by the development of physical literacy. As noted above, the nature of the experiments and tests used should, ideally, be aligned to a specific philosophical approach, and in many ways the approach offered by combining phenomenology, existentialism and monism does not submit as readily to traditional empirical testing, such as randomized controlled trials. In this case, the research community will need to debate and agree what would count as sufficient evidence to claim efficacy within specific philosophical assumption sets.

Limitations {#Sec31}
-----------

The limitations of this systematic review include (i) only papers in the English language were considered, thus the papers were primarily derived from the UK and Canada; and (ii) no empirical data or measurement attempts for physical literacy were considered for this systematic review as the authors' aim and research questions were to discuss the properties of physical literacy, philosophical underpinnings and its associations. Nevertheless, a review of empirical data and attempts to measure physical literacy needs to be addressed in future research papers. Furthermore, this systematic review does not answer the question of which definition and philosophy is correct, which may be viewed as a limitation. However, the review recorded and discussed the various definitions and philosophies, which was the most appropriate course of action.

Conclusions {#Sec32}
===========

This paper is the first to provide a systematic review of core attributes of the physical literacy construct, including the defining properties of physical literacy, the philosophical foundations and the theoretical associations of the construct. As identified, there have been many references to the physical literacy theory and its implications to practice. Five databases were searched using the PRISMA guidelines for systematic reviews. Inclusion criteria were English language, peer reviewed, published by March 2016, and seeking to conceptualize physical literacy. A total of 50 published articles met the inclusion criteria and were analyzed qualitatively using inductive thematic analysis. Three higher-order themes were adopted from the thematic analysis on the 50 papers selected following the rigorous PRISMA guidelines; namely, qualities of physical literacy, philosophical underpinning for physical literacy, and the connection between physical literacy and PE. This paper has illustrated the importance of adopting a pragmatic perspective to physical literacy but acknowledges that physical literacy represents more than solely a physical concept.

An implication for theory development and research is the need for transparency and tolerance with different approaches to physical literacy. The authors acknowledge the philosophical perspective but recognize a more pragmatic perspective reflecting the evidence-based society that is lived within to track whether individuals are making progress along their physical literacy journey. This approach would enable researchers to operationalize the construct of physical literacy and establish meaningful, measureable differences. Implications for applied practice include ensuring clarity of theoretical descriptions and phrases so that these can be translated clearly into a practical setting. For example, 'reading the environment' can be misinterpreted in many ways, thus making it difficult for practitioners to understand what this concept looks like in practice. Additionally, it is pertinent for practitioners to consider that there are other factors that disengage individuals from taking part in physical activity throughout the life course, such as the fear of being discriminated against by others \[[@CR41]\]. It has been established that physical literacy and FMS are not synonyms; FMS focuses on progressing physical skills only, whereas physical literacy also considers the affective and cognitive elements \[[@CR91]\]. One implication of this is that FMS may play a role in a broader program of physical literacy as a way of developing the physical competence element of physical literacy. This implication indicates that if the locomotor, stability and manipulative strands of FMS are completed in an applied setting, this could be one method, alongside others, to help develop the physical competence aspect of physical literacy.

Recommendations for future research include not only the need for transparency and clarity but also tolerance of different approaches, providing researchers are transparent and clear in what they did/assumed. Consequently, this would lead to a pluralism where different ideas can compete and be evaluated over time, without which it would be impossible to decipher whether physical literacy is being tested, supported or refuted. Ultimately, researchers need to operationalize physical literacy and generate meaningful, measurable differences that will eventually be the arbiter of what physical literacy is and how it works.
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